Introduction
In polytocous species implanting blastocysts are distributed more or less evenly along the length of the uterus (Finn & Porter, 1975) . However, the mechanism responsible for this spacing is not well understood. Mossman (1937) suggested that the first blastocyst to implant was the one closest to the utero-tubal junction and that it and each succeeding blastocyst produced around itself a refractory zone in which other blastocysts could not implant. Reynolds (1949) , quoting the observations of Hammond (1935) , pointed out that implantation stimulates growth óTtfíe surrounding parts of the uterus which would increase the distance between blastocysts and so improve spacing. Similar observations have been made by Perry & Rowlands (1962) on the pig and by Finn (1968) on the mouse. Boving (1954) and McLaren & Michie (1959) postulated that myometrial activity was responsible for the first general spacing of the blastocysts in the rat uterus; further evidence for this theory came from the work of Pusey, Kelly, Bradshaw & Porter (1980) . The present study employed the corrosion vascular casting/scanning electron microscope method (Murakami, 1971; Gannon, 1978) along the length of the horns. The sub-epithelial capillary plexus was evenly distributed, and did not reflect any obvious folding of the endometrial tissues; at no point was there any apparent indication of where future implantation sites might be (see PI. 1, Fig. 1 
Discussion
The present technique clearly shows the changes in uterine vascular architecture which accompany early implantation in the rat. By using the evenly spaced uterine blood vessels as positional markers (a 'vascular skeleton') in the uterine tissues before implantation, it is clear that implantation causes an increase in uterine length at each site, and a decrease in uterine length between sites. This is demonstrated by the increased spacing of blood vessels within the implantation site, and the decreased spacing of vessels between sites.
The localization of implantation sites by identifying surrounding areas of increased vascular permeability using an intravascular injection of Pontamine sky blue is a well accepted method (Finn & Porter, 1975) . In the present study, Evans' blue dye (mol. wt 960-8) was utilized; this dye binds strongly and rapidly to serum albumin after i.v. injection, (Freedman & Johnson, 1969) , and hence blue areas of the uterus indicate a local increase in vascular permeability to the extent that circulating proteins such as serum albumin (mol. wt 60 000-70 000) have leaked from the blood vessels into the surrounding tissues.
Differential growth of uterine tissues as a partial mechanism for blastocyst spacing has been postulated by a number of authors (see, for example, Reynolds, 1949; Perry & Rowlands, 1962; Finn, 1968) . However, the mechanism of this growth has not been demonstrated. Finn (1968) suggested that the increase in length of the uterus in the mouse at implantation may be due to endometrial hyperplasia around the implantation site. The present work demonstrates an increased spacing of the vascular skeleton in the areas where the Evans' blue-albumin complex leaked from the endometrial vessels. These areas will thus have a higher than normal interstitial oncotic pressure due to extravascular protein accumulation, and local Starling forces will thus favour local interstitial hydration and swelling. This type of response can occur very rapidly once an increase in vascular permeability is initiated, whereas a similar volume increase from cell division would take considerably longer. Therefore, the initial increase in uterine length is more probably due to local tissue hydration than to rapid cell division around the implantation sites.
It is possible that this swelling initiates increased mitosis in surrounding tissues thus producing further uterine elongation at a later stage.
In the present study, from cast measurements, the luminal diameters of sub-epithelial capillaries at the Day 6 implantation sites (~20 µ ) were larger than those in regions between implantation sites (~14 µ ). In 
